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磁気量子振動現象 (OscillatoryGalvanomagnetic Effect) 
それでは、フェルミ面を実験的に決定するにはどうすればいいのでしょうか? 固体物理
の教科書の名著で Ashcroft博士と Mermin博士が書いた“SolidState Physics"によりますと、
ド・ハースーファン・アルフェン効果(ThedeHaas-van Alphen effect)やシュブニコフード・ハー






d(一)=一一一 (1.1 ) 




























J(pz) = ffn(jj)φxdpy (1.2) 




























陽電子は他の手法では困難な、固体中に埋め込まれたサブ nm~数 nm 程度の超微小クラスタ
ーの物性評価法として用いることができます。





























































































際に Si(11)結晶表面を超高真空中で用意すると、表面原子は再構成(再結合)して 2xlや 7x7
の長周期構造を持ちます。これらの表面に 1原子層分の銀を室温蒸着し、その後 520'""'600
で試料を加熱するとさらに再構成してゆ×イ3周期になります。 Fig.6(b)はその Si(111)イ3x。











































まず先に紹介した Si(111)ゆx.J3・Ag表面の STM像を Fig.9(a)に示します。白線で描いたユ
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Figure Table Captions 
Figure 1 Fermi surfaces of bcc Na and fcc Ag crystal drawn in each reduced Brillouin zone. 
Alphabets represents symmetry points of the Brillouin zone. 
Figure 2 Fermi surfaces in various dimensions. (a)isotropic three-dimensional (3・D)sphere. (b) 
isotropic two-dimensional (2・D) cylinder. (c) anisotropic (hexagona1) 2・D cylinder. (d) 
one-dimensional (1-D) sheet. (e) quasi-1-D sheet. 
Figure 3 (a) Schematic drawings of Fermi surfaces describing Eq.(l.l) in the text. Directions of 
magnetic fields and the corresponding extremal cross-sectional area are colored in orange and purple 
for kx and ky directions， respectively. (b) Ilustration of a Fermi surface of a fcc Ag crystal. When 
magnetic field is applied along the <111> axis， the corresponding extremal cross-sectiona1 area are 
enc10sed with “neck" and “belly". (c) A simulation of de Haas-van Alphen oscillations in silver with 




Figure 4 (a) An experimental set田upfor a “conventional" photoemission spectroscopy 
measurement with a rotational spectromete工Ananalyzer is scanned along two orthogonal directions 
(8A，8' A) to obtain ARPES spectra. An n vector points the surface normal direction. (b) An 
experimental set-up for a “modern" photoemission spectroscopy measurement with an ultra-high 
resolution spectrometer. A sample is rotated in polar (8M) and azimuth (中M)angles to obtain ARPES 
spectra. 
Figure 5 Schematic view of the refraction of photoelectron at the surface potential step. 
Figure 6 Plan views of (a) ideal Si(111)1 xl model and (b) inequivalent triangle (IET) structure 
model of Si( 111 )イ3x-V3-Ag. A red circ1e represents a Ag atom. (c) Crosssectional view of the 
Si( 111 )-V3 x.y3-Ag surface. 
Figure 7 (a) A gray-scale band dispersion image of Si( 111)イ3xイ3・Agobtained by angle-resolved 
photoemission spectroscopy along the [110] axis. (b) A schematic drawing of the surface Brillouin 
zone (SBZ) ofイ3x-V3.A region of Fermi surface mapping in Fig.l1 isdepicted as shaded area. (c) 
Gray-scale band diagram along the [TT2] direction， around a center ofthe 2nd -V3xイ3・SBZ(r ~3). It 
is to note th剖symmetrypoints for SBZ is expressed as r instead of r for bulk crystal in Fig.1. 
Figure 8 Photoemission Fermi surfaces of various surface superstructures and quantum films on 
semiconductor substrates. (a) Si(111)4x1-In taken with a 137 mm Perkin-Elmer Omni IV 
spec仕ometer.(b) Si( 111 )-V3 xイ3-Agwith a Gammadata-Scienta SES・100.(c)Ge(111)-V3xイ3-Snwith 
VG ADES-400. (d) discommensurate Si(111)"5.55x5.55"-Cu with VG ESCALAB 220. (e) 
Quantum Bi( 111) film with a Gammadata-Scienta SES-1 00. 
Figure 9 STM images of (a) a Si(11 )-V3 x-V3・Agsurface， (b) a Ag adatom (upper 1eft) and a Ag 
nanocluster (center)， composed of three Ag adatoms， on theイ3刈3・Agsurface， (c) theイ3xイ3・Ag
surface covered with Au nanoc1usters of 0.02 ML coverage， and (d) a Si(111) -V21 x-V21・Agsurface 
taken at 65 K. 
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Figure 10 The surface conductivi句'changes(企σ)of a silicon wafer during intermittent deposition 
of various noble-metal adatoms on the Si(lIl}V3 xイ3・Ag(イ3-Ag)surface[28]. The -V21 ><イ21
electron di妊ractionsare observed at coverages of the maximum d.σ. (lnset) A schematic drawing of 
the experimental setup for the electronic transport measurement with a silicon wafer. A pair of 
tantalum (Tci.) clamps is for the current source and a pair of tungsten (W) wire-contact electrodes is 
for voltage probes. The probe spacing was about 1 cm for the longitudinal voltage drop (d. V) 
measurements. Electron beam is irradiated on a sample surface to observe reflection high-energy 
electron diffraction pa仕ems.Deposition is possible during the conductivity measurement. 
Figure 11 Evolutions of the Fermi rings by Ag deposition on the -V3x-V3・Agat -120 K. The 
additional Ag coverage is (a) 0 ML [出epristine -V3x-V3-Ag]， (b) 0.07 ML， and (c) 0.15 ML [the 








of various dimensions 
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手法 入力 出力 測定条件 プローブ深さ フェルミ面決定法 特徴
強磁場 磁化率、電気抵抗 強磁場、極低温 ルl次ミ元面デの}再タ構を築収集によるフェ 量Be子町ホ'5位ー相ルな効ど果のが情同報時も測得定らでれきるる。.(量シドュ子・プハ磁zーコ気スフーフ振ードァ動・ンハ・アル7%ン効果
スー効果)
コンプトン散乱 約IOOkeVのX線 コンブトン散乱したX線 放高射エ線ネ源ル、ギー放射光源 100-1000μm ルl次ミ元面デのー再タ構を築収集によるフz 透光過の性偏光に優度れを利てい用するのるでと磁バル気情ク報の測も得定にら適れるし.ている。
(γ線) (コンブトン・プロファイル
陽電子鮒誇誠 陽電子 2本のγ線 放射線源 100-200mn ル1，2ミ元面デの}再タ布陣を策収集によるフェ 陽ま測電れ定子たにサ適のプしfmて自nい己~数採る回察性程度」にの超よ微り固小体ク中ラにス埋タめー込の
角度分解光電子分光 真空紫外光~硬X線 光電子 強鰭.空 0，5-IOnm フヱルミ函の直接マッピング 励ス起ピ光ン源分解の波も長でにきるよ。って、 プロ}プ深さを筒整できる。
走査トンネル顕微鏡 トンネル電流 微分コンダクタンス 超高真空 表(く面O.第311一n)層 STM像のフーリエ変換 原子レベルの空間範凶(0.トInm2)での決定が可飽である.
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